Objective: Renal hyperfiltration, which has been documented in severe obesity and obesity-associated hypertension, can occur with hypertensive disorders of pregnancy. Identification of prepregnancy risk factors for unrecognized renal hyperfiltration could inform screening and intervention strategies to protect against pregnancy complications. In young, healthy, nulliparous women, associations between associations between measures of adiposity, insulin resistance, and renal vascular resistance were thus evaluated.
| INTRODUCTION
The majority of reproductive-aged women in the United States are either overweight or obese as defined by body mass index (BMI) greater than 25.0 kg/m 2 . 1 Conditions associated with obesity, including hypertension and metabolic syndrome, have been linked to elevated renal filtration. Obesity-associated hypertension has been correlated with increased renal plasma blood flow. [2] [3] [4] [5] Metabolic syndrome, as defined by central obesity (waist circumference of 88 cm in women), dyslipidemia, hypertension, and fasting hyperglycemia, is also tied to a number of risk factors for renal dysfunction. 6 Severe obesity
O R I G I N A L A R T I C L E
has been associated with increased measures of renal filtration, independent of clinical hypertension, or diabetes mellitus. [6] [7] [8] In healthy young men, increasing BMI correlates with increasing creatinine clearance. 9 However, the relationship between obesity and renal hyper-
filtration has yet to be described in young healthy women in the absence of any pregnancy influence.
Of particular concern in young nulliparous women is the development of preeclampsia in their first pregnancy. Preeclampsia, typically characterized by hypertension and renal injury, is a significant contributor to both maternal and neonatal morbidity and mortality. [10] [11] [12] Sensitive, cost-effective, prepregnancy, and early-pregnancy predictors remain elusive, and current recommendations for determining risk rely on patient history when deciding to initiate preeclampsia prophylaxis in nulliparous pregnant patients. 10, 13 Obesity is a known risk factor, conferring a 1.6-to-3.3-times increased likelihood of developing preeclampsia. 14 The mechanism by which excess adiposity contributes to hypertensive disease of pregnancy is not well understood. Established chronic kidney disease, a major risk factor for preeclampsia, is associated with a fivefold increased risk, 13, 15 but subclinical forms of renal dysfunction are not routinely assessed in patients.
The aim of this study is to determine the relationship between measures of obesity, renal filtration, and subclinical biochemical markers of metabolic syndrome in otherwise healthy, young, nulliparous women. Among a cohort of such women, it was hypothesized that a significant association exists between indices of obesity and biochemical markers of metabolic syndrome, including difference in renal vascular resistance.
| METHODS
A secondary analysis of a single-center cohort study was conducted, which included nulliparous women recruited as part of a prospective trial characterizing associations between prepregnancy and latepregnancy maternal physiology from November 2010 to June 2014. Ultrasound indices of renal vascular resistance were assessed according to previously described methods. [18] [19] [20] In brief, with subjects In a cohort of women planning pregnancy in the coming year, these findings raise questions as to the implication of baseline renal function as it relates to adverse pregnancy outcomes. While long-term metabolic and cardiovascular risks associated with preeclampsia have been well established, 22, 23 mounting evidence suggests that preeclampsia may be an early manifestation of subclinical cardiovascular disease, as well as other elements of the metabolic syndrome including dyslipidemia and insulin resistance rather than an independent risk factor for the subsequent development of cardiovascular disease. [24] [25] [26] [27] [28] [29] [30] Sensitive, cost-effective prepregnancy and early-pregnancy predictors of preeclampsia remain elusive, 10 but the relationships described here might provide insights into mechanisms by which adiposity is associated with renal function and potentially predisposes to hypertensive disease in pregnancy. Identification of easily ascertained markers of preeclampsia risk may also identify candidates for antenatal prophylaxis, either with established options such as lowdose aspirin 31 or with emerging therapies. 32 While current Bayesian approaches to screening for risk of preeclampsia factor in sonographic vascular bed assessment, 33 they do not incorporate measures of adiposity, insulin resistance, or renal filtration into prediction models. Strengths of this study include standardized, detailed physiologic evaluation with multimodal characterization of both obesity and renal F I G U R E 2 Creatinine clearance is positively associated with HOMA-IR in a cohort of young, healthy nulliparous women. Each subject (blue data point) is manifested with creatinine clearance as it corresponds to body mass index. Linear fitting demonstrates a positive association filtration. This is the first report of such associations among healthy, nulliparous, reproductive-aged women. Such women are generally at low risk of adverse health outcomes; however, in light of increasing rates of pregnancy-related morbidity and mortality, these insights can play an important role identifying risks for renal dysfunction during an initial pregnancy.
| CONCLUSION
Among a cohort of healthy, nulliparous women, renal vascular resistance decreases continuously with increasing obesity, whereas creatinine clearance and increasing insulin resistance is elevated with increasing BMI. This is consistent with a preclinical manifestation of renal hyperfiltration seen in metabolic syndrome, and may have important implications for a group of women planning reproduction in the near future as well as for their long-term health.
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